


















































































































































































































































































































































































































































































































































































































































































































































OPENTRACKSC2013 SAT2013 100perSATcategory Application,Hard-combinatorial,Random
FULLSC2013 SAT2013 1000intotal Application,Hard-combinatorial,Random


























































































































































































































































































































































































































































































































































Approach Strategy generated #Components Technique
BUS SequentialRR per-instance Somesolvers EPM(linearregressionmodels)
Robertsetal. SequentialRR per-instance Somesolvers EPMsandquartileanalysis
PBP SequentialRR per-domain Somesolvers Statisticalanalysis
FDSS Sequential per-several-domains Somesolvers Greedyalgorithm
Seippetal. Sequential per-several-domains Somesolvers Uniformmethod
ARVANDHERD Paralel per-several-domains Somesolvers Manualyconﬁgured
IBACOP2 Sequential per-instance Somesolvers EPM(RandomForest)anduniformmethod
ASAP Sequential per-domain Singlesolver Besttrainingperformance
AGAP Sequential per-domain Singlesolver Besttrainingperformance
AlPACA Sequential per-instance Singlesolver+backup EPM(RandomForest)
CEDALION Sequential per-several-domains Somesolvers Greedyalgorithmusingalgorithmconf.


















































































































































































































































Approach Strategy generated #Components Technique
Streeteretal. SequentialRR per-several-instances Somesolvers Greedyalgorithm
SATZILLA2012 Sequential per-instance Pre.+singlesolver+backup EPM(CSRandomForest)
HYDRA Sequential per-instance Pre.+singlesolver+backup SATZILLAandalgorithmconf.(greedy)
ISAC+ Sequential per-instance Singlesolver CSHCandalgorithmconf.(g-means)
ArgoSmArTk-NN Sequential per-instance Singlesolver K-NN
3S(SC2011) Sequential per-instance Pre.+singlesolver MIP(CG)andK-NN
CSHCPAR8 Paralel per-instance Pre.+singlesolver+backup EPM(CSHC)and3SMIP
















































































Approach Strategy generated #Components Technique
CPHYDRA Sequential per-instance Somesolvers Case-BasedReasoningandConstraintProgramming
ASPEED Sequential per-several-instances Somesolvers ASP








































































































































































































































































































































































































































































Training IPC Computation Computation Total
Planners Size Score Score Time-Step1 Time-Step2 Time
1 18 17 190 0.01 0.01 1753
2 27 24 200 0.02 0.02 1705
3 29 26 200 0.02 0.02 1705
4 39 36 200 0.03 0.04 1705
5 52 49 200 0.06 0.06 1705
6 58 55 200 0.23 0.07 1705
7 61 58 200 0.14 0.08 1705
8 75 72 200 0.13 0.12 1705
9 91 88 200 0.22 0.18 1705
10 103 100 200 0.12 0.40 1705
11 178 175 200 1.39 1.27 1705



















Training IPC Computation Computation Total
Planners Size Score Score Time-Step1 Time-Step2 Time
1 1 1.00/1 65.86/72 0.01 0.01 7
2 3 3.00/3 210.76/236 0.01 0.01 991
3 5 5.00/5 210.21/244 0.02 0.02 1195
4 7 7.00/7 222.04/248 0.04 0.05 1343
5 9 8.69/9 222.90/249 0.06 0.08 1430
6 12 11.58/12 227.83/252 0.13 0.11 1782
7 21 20.15/21 235.35/261 0.62 0.41 1792
8 30 28.27/30 242.57/265 1.10 1.16 1796
9 44 41.56/44 243.03/264 2.55 2.51 1797
10 57 51.77/57 238.23/264 6.47 11.72 1800
11 74 67.02/72 249.73/264 26.30 266.84 1799
12 91 82.51/89 251.89/265 75.26 320.07 1797
13 113 103.16/111 251.84/265 175.40 5,543.47 1800
14 133 122.13/132 252.25/266 312.24 42,111.97 1798
15 158 146.75/157 252.25/266 321.98 49,626.27 1798
16 182 169.92/181 252.25/266 1,046.61 133,542.97 1798
17 204 191.06/202 252.46/265 4,083.19 94,602.84 1799
18 214 200.46/212 252.46/265 8,209.01 946,802.25 1800
19 226 211.89/224 252.75/265 12,186.80 305,287.58 1800
20 231 216.83/229 252.75/265 13,998.41 158,359.14 1800
21 237 222.83/235 252.75/265 16,728.20 196,328.32 1800
22 249 234.80/247 252.75/265 19,448.20 232,121.03 1800
23 253 238.75/251 252.75/265 15,151.51 211,140.53 1800
24 261 246.75/259 252.75/265 12,379.08 256,842.09 1800
25 266 251.75/264 252.75/265 11,835.37 214,669.78 1800
26 266 251.75/264 252.75/265 11,760.60 214,758.56 1800



















Training Competition Computation Computation Total
Solvers Size Score Score Time-Step1 Time-Step2 Time
1 10 5 225 0.01 0.01 4431.02
2 37 27 230 0.17 0.04 4651.40
3 68 52 230 0.42 0.51 4651.40
4 81 65 233 0.47 0.23 4893.61
5 94 77 230 0.82 0.88 4651.40
6 106 88 234 1.20 0.93 4837.31
7 116 98 234 1.72 1.39 4837.31
8 151 133 234 1.94 3.16 4837.31
9 189 170 234 3.22 16.40 4667.39




















































































































































































Search Evaluation Heuristics GOP-1 GOP-2 GOP-1L08
Greedybest-ﬁrst Eager FF 317 413 52
Weighted-A∗w=3 Lazy FF 115 0 449
Greedybest-ﬁrst Eager FF,CG 74 0 38
Greedybest-ﬁrst Eager ADD,FF,CG 16 0 16
Greedybest-ﬁrst Eager FF,CG,CEA 27 0 56
Greedybest-ﬁrst Eager FF,CEA 8 0 8
Greedybest-ﬁrst Eager ADD,FF 2 0 2
Greedybest-ﬁrst Eager CG,CEA 28 0 28
Greedybest-ﬁrst Eager ADD,CG 0 0 42
Greedybest-ﬁrst Lazy FF 1 349 1
Greedybest-ﬁrst Eager CEA 1 172 1
Greedybest-ﬁrst Eager ADD,CEA 15 0 15
Greedybest-ﬁrst Lazy FF,CG,CEA 1 0 1
Weighted-A∗w=3 Eager FF 21 0 73
Greedybest-ﬁrst Eager ADD 6 23 0
Greedybest-ﬁrst Lazy ADD,FF,CG 746 0 0
Weighted-A∗w=3 Lazy CEA 12 0 2
Weighted-A∗w=3 Eager CEA 0 0 13
Weighted-A∗w=3 Lazy ADD 4 0 10
Weighted-A∗w=3 Eager ADD 0 0 170
Weighted-A∗w=3 Eager CG 2 0 1
Greedybest-ﬁrst Eager CG 3 108 4
Greedybest-ﬁrst Lazy ADD,CG 0 0 1
Weighted-A∗w=3 Lazy CG 400 0 382
Greedybest-ﬁrst Lazy CG 1 366 1
Greedybest-ﬁrst Lazy CEA 0 358 0
Greedybest-ﬁrst Lazy ADD 0 11 0



































































































































































































































































































































































































































































































































































































































































































































































































































































IPC2008 IPC2011 IPC2011 IPC2014
OrderingAlgorithm Optimal Satisﬁcing Optimal Satisﬁcing Optimal Satisﬁcing Optimal Satisﬁcing
DFBnB2008 1.0000 1.0000 - - 0.9421 0.9381 - -
DFBnB2011 - - 1.0000 1.0000 - - 0.9830 0.9479
SLOPEPORTFOLIO 0.9944 0.9862 0.9993 0.9977 1.0000 0.9735 0.9764 0.9656
STSPORTFOLIO 0.9944 0.9642 0.9980 0.9756 1.0000 0.9576 0.9824 0.9786
RANDOM 0.9869 0.9604 0.8716 0.9545 0.9433 0.9591 0.8601 0.8450
DCPORTFOLIO 0.9985 0.9818 0.8579 0.9439 0.8435 0.9516 0.9031 0.7072







OrderingAlgorithm Optimal Satisﬁcing Optimal Satisﬁcing
DFBnB2008 1.0000-0.0000 1.0000-0.0000 0.9559-0.0448 0.9445-0.0530
SLOPEPORTFOLIO 0.9923-0.0095 0.9965-0.0038 0.9800-0.0245 0.9617-0.0478
STSPORTFOLIO 0.9850-0.0181 0.9900-0.0095 0.9797-0.0293 0.9595-0.0381
RANDOM 0.9661-0.0209 0.9571-0.0160 0.9255-0.0467 0.8792-0.0599
DCPORTFOLIO 0.9897-0.0113 0.9623-0.0284 0.9437-0.0606 0.8713-0.1082
MFPORTFOLIO 0.9426-0.0375 0.9332-0.0434 0.9438-0.0486 0.8671-0.1095
IPC2011 IPC2014
DFBnB2011 1.0000-0.0000 1.0000-0.0000 0.9806-0.0170 0.9613-0.0450
SLOPEPORTFOLIO 0.9932-0.0109 0.9984-0.0030 0.9829-0.0115 0.9607-0.0409
STSPORTFOLIO 0.9794-0.0203 0.9752-0.0264 0.9774-0.0193 0.9394-0.0541
RANDOM 0.9143-0.0654 0.8394-0.0900 0.9485-0.0490 0.7895-0.1107
DCPORTFOLIO 0.9866-0.0154 0.9720-0.0246 0.9707-0.0180 0.8996-0.0858
















OrderingAlgorithm Optimal Satisﬁcing Optimal Satisﬁcing
DFBnB2008 1.0000-0.0000 1.0000-0.0000 0.9370-0.0302 0.9086-0.0550
SLOPEPORTFOLIO 0.9996-0.0010 0.9996-0.0008 0.9353-0.0306 0.9123-0.0567
STSPORTFOLIO 0.9560-0.0228 0.9494-0.0180 0.8588-0.0497 0.8254-0.0704
RANDOM 0.9648-0.0216 0.9664-0.0098 0.9311-0.0271 0.8525-0.0433
DCPORTFOLIO 0.9913-0.0104 0.9623-0.0142 0.9413-0.0329 0.8183-0.0782
MFPORTFOLIO 0.9442-0.0304 0.9442-0.0208 0.9566-0.0292 0.8371-0.0800
IPC2011 IPC2014
DFBnB2011 1.0000-0.0000 1.0000-0.0000 0.9776-0.0139 0.8878-0.0486
SLOPEPORTFOLIO 0.9992-0.0013 0.9995-0.0015 0.9791-0.0143 0.8919-0.0453
STSPORTFOLIO 0.8941-0.0535 0.8429-0.0644 0.9261-0.0331 0.7897-0.0823
RANDOM 0.9411-0.0255 0.8745-0.0431 0.9487-0.0149 0.7982-0.0529
DCPORTFOLIO 0.9636-0.0131 0.9871-0.0112 0.9530-0.0144 0.8694-0.0437





















































































































































































































































































































































































































































































































































































































































































































































Search Evaluation Heuristics Source
Greedybest-ﬁrst Eager FF FDIPC2011
Weighted-A∗w=3 Lazy FF FDIPC2011
Greedybest-ﬁrst Eager FF,CG FDIPC2011
Greedybest-ﬁrst Eager ADD,FF,CG FDIPC2011
Greedybest-ﬁrst Eager FF,CG,CEA FDIPC2011
Greedybest-ﬁrst Eager FF,CEA FDIPC2011
Greedybest-ﬁrst Eager ADD,FF,CG,CEA FDIPC2011
Greedybest-ﬁrst Eager ADD,FF FDIPC2011
Greedybest-ﬁrst Eager ADD,CG,CEA FDIPC2011
Greedybest-ﬁrst Eager ADD,FF,CEA FDIPC2011
Greedybest-ﬁrst Eager CG,CEA FDIPC2011
Greedybest-ﬁrst Eager ADD,CG FDIPC2011
Greedybest-ﬁrst Lazy FF FDIPC2011
Greedybest-ﬁrst Eager CEA FDIPC2011
Greedybest-ﬁrst Eager ADD,CEA FDIPC2011
Greedybest-ﬁrst Lazy FF,CG,CEA FDIPC2011
Weighted-A∗w=3 Eager FF FDIPC2011
Greedybest-ﬁrst Eager ADD FDIPC2011
Greedybest-ﬁrst Lazy FF,CEA FDIPC2011
Greedybest-ﬁrst Lazy FF,CG FDIPC2011
Greedybest-ﬁrst Lazy ADD,FF,CG,CEA FDIPC2011
Greedybest-ﬁrst Lazy ADD,FF,CEA FDIPC2011
Greedybest-ﬁrst Lazy ADD,FF,CG FDIPC2011
Greedybest-ﬁrst Lazy ADD,FF FDIPC2011
Weighted-A∗w=3 Lazy CEA FDIPC2011
Weighted-A∗w=3 Eager CEA FDIPC2011
Greedybest-ﬁrst Lazy CG,CEA FDIPC2011
Greedybest-ﬁrst Lazy ADD,CEA FDIPC2011
Greedybest-ﬁrst Lazy ADD,CG,CEA FDIPC2011
Greedybest-ﬁrst Lazy ADD,CG FDIPC2011
Weighted-A∗w=3 Lazy ADD FDIPC2011
Weighted-A∗w=3 Eager ADD FDIPC2011
Greedybest-ﬁrst Lazy CEA FDIPC2011
Weighted-A∗w=3 Eager CG FDIPC2011
Greedybest-ﬁrst Lazy ADD FDIPC2011
Greedybest-ﬁrst Eager CG FDIPC2011
Weighted-A∗w=3 Lazy CG FDIPC2011
Greedybest-ﬁrst Lazy CG FDIPC2011
TableA.4:SatisﬁcingplannersconsideredbyFDSS-1.
Planner
Search Evaluation Heuristics Source
Greedybest-ﬁrst Eager FF FDIPC2011
Greedybest-ﬁrst Lazy FF FDIPC2011
Greedybest-ﬁrst Eager CEA FDIPC2011
Greedybest-ﬁrst Eager ADD FDIPC2011
Greedybest-ﬁrst Lazy CEA FDIPC2011
Greedybest-ﬁrst Lazy ADD FDIPC2011
Greedybest-ﬁrst Eager CG FDIPC2011
Greedybest-ﬁrst Lazy CG FDIPC2011
TableA.5:SatisﬁcingplannersconsideredbyFDSS-2.
96 APPENDIXA.CANDIDATESOLVERS
Planner Authors Source
CSHCpar8 YuriMalitskyetal. SAT2013
MIPSat SergioN´u˜nezetal. SAT2013
GlucoRed+Marchr531 SiertWieringa SAT2013
interactopen1.0 JingchaoChen SAT2013
Glucansstrict XiaojuanXuetal. SAT2013
Solver43a ValeriyBalabanov SAT2013
Solver43b ValeriyBalabanov SAT2013
forlnodrup MateSoos SAT2013
GlueMiniSat2.2.7j HidetomoNabeshimaetal. SAT2013
MINIPURE1.0.1 Hsiao-LunWang SAT2013
TableA.6:SATsolversconsideredfromtheSATCompetition2013.
